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RELATIVE PROFIT MARGIN APPROACH JO DISTRIBUTION 
COSTING 


by |. WAYNE KELLER, 


Assistant Controller, Armstrong Cork Co., 
Lancaster, Pa. 





The author of this article proposes to relegate to an auxiliary 
position the detailed development of unit cost of functions, often 
thought to be the most significant means of approach to informa- 
tive analysis of distribution costs. In its place, he would elevate 
profit and loss statements by districts, salesmen, products, or other 
area of study. These statements, except (to some extent) for prod- 
ucts, would stop at the point at which cost allocations would other- 
wise have to begin. Objective: COMPARABLE rather than NET 
results. 





RODUCTION without a distribution mechanism makes no 

sense and we all view with alarm the accumulation of mer- 
chandise in warehouses. Products must be kept moving out of 
the consumer’s end of the pipe-line if they are to continue to pass 
through the intake of the production processes. Now, as the pipe- 
lines are filling, more and more emphasis is being put upon distri- 
bution so that there will be no stopping of the flow. This is as it 
should be. It is competition at work, and it is a paradox of this 
free enterpirse system that expenditures for distribution tend to 
reduce total costs. This is in marked contrast to the rigidly planned 
economy where there is precious little use for that familiar figure, 
the salesman. 


Discerning the Objective of Distribution Cost Analysis 

The problem of distribution costing resolves itself simply into 
this: how much is enough? This will be the burden of our song 
as we discuss the subject. In preparation for this paper, I read 
and reread the wealth of material on the subject. I learned that 
distribution costs should be determined by function and then should 
be related to an activity factor applicable to the respective function 
and reduced to unit costs. These unit costs should then be com- 
pared by salesmen, territories, etc., for information and control. 
The mass of analytical detail through which I was taken in the 
course of my reading was very impressive. I had to stop and 
think. Did it contain the answers? Certainly what was proposed 
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comprised good cost analysis but it seemed to me that it was not 
brought into focus. In trying to organize the detail, I asked my- 
self: Why do we analyze costs? To control and reduce them. 
Why do we want to control and reduce them? To maintain or 
increase profit margins. And there it was, the beam of light in 
the darkness—the one basic measurement of the effectiveness of 
expenditures for distribution activities is the profit margin re- 
sulting therefrom. 

Recognition of this truth will be a significant development in 
distribution costing. Therefore, in this article we are to consider: 


1. The why and how of relative profit margins. 

2. The use of relative profit margins in distribution cost man- 
agement. 

3. The correlation of other distribution cost techniques with the 
relative profit margin approach. 


Because of space limitations, we shall have to limit the scope 
of our discussion to distribution activities of manufacturers, avoid- 
ing the wholesale and retail fields, 


Tue Wuy anv How or RELaTiveE ProFir MARGINS 


Measuring the effectiveness of expenditures for distribution 
activities through comparisons of profit margins is not a complete 
departure from normal current distribution costing practice. 
Rather, it is a simplification of costing techniques and the realiza- 
tion of the ultimate from the accumulation of a minimum of cost 


statistics. 


Contrasts Between Production and Distribution Costing 


It must be recognized that production costing and distribution 
costing are two entirely different procedures. In the factory we 
have either specialized trades or standardized production methods. 
In either case, production expectancies can be established within 
reasonable limits. Given a quantity of material and working im- 
structions, an experienced factory worker can be expected to turn 
out a specified number of processed units in each eight-hour day. 
Here men are working within a prescribed area with tangible 
things—machines and materials. Further, time and production 
clerks are assigned to record the materials received, the time ex- 
pended, and the production turned out. All circumstances are com 
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ducive to accurate recording of measurable work, and substantially 
accurate unit costs are secured. 
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rem. Contrast this with the distribution activity. There are no stand- 
¢ ard procedures for the most costly phases of activity, field sales 
it in effort and advertising. Results are dependent upon the skill of the 
s of salesman, the credit manager, the copywriter, and the creative artist. 
| In addition, they are bringing those skills to bear upon the most 

unstandardized and unpredictable force in all the world—human 
it in nature. Activities are such that they cannot be observed and meas- 
der: ured by a clerical force. Does it not seem that we have tried to 


go too far in developing unit costs for distribution functions? 





— In Pursuit of the Facts: The Case of Algerian-American 
nh the Cost per call is frequently set forth as one of these unit costs to 
be established. But what is a call? If the salesman has called upon 
the Jones Company and found the purchasing agent was not in, 
scope was that a call? You might say, no, let us eliminate that and con- 
void- sider only productive calls. But, what is a productive call and 
who decides that it falls into that category? I do not believe the 
| salesman will record many nonproductive calls, for his innate op- 
timism will lead him to consider all contacts productive to a degree. 
: Let us look at a specific case which may help to illustrate the 
our: fallacy of unit distribution costs. A manufacturer of closures has 
plete a display booth at the annual convention of the Wine and Spirits 
cts, Institute. It is a good promotional display and attracts many vis- 
= itors, One of these is Reneé Bordeau, managing director of the 


Algerian-American Wine Company. One of the sales managers at 
the exhibit meets Mr. Bordeau and, recognizing the importance of 
Algerian-American in the industry and knowing that they are not 
a customer of the company, invites him and his purchasing agent, 
ution Paul Murray, to lunch. Since Algerian-American is in the New 
y we York district, word is passed on to that office of the contact and 
hods. salesman Frank Pearce is assigned to develop the account. Pearce 
vithin calls upon Algerian-American, meets Messrs. Bordeau and Murray 
ig in and learns that they are planning to market a new wine and, of 
) turn course, a new wine means a new bottle and a new closure for the 
* day. bottle. Here is business with a real potential. 

So Pearce passes the story on to the home office and suggests 
that the design department prepare a model of a custom-molded 
plastic closure for the new wine bottle. When the model is re- 
ceived, Pearce calls on Algerian-American and extols the advan- 
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tages of a distinctive custom-made cap. He works with them fora 
half day on package design but no decision is reached and he 
leaves. Several days later he calls back and, after a lengthy dis- 
cussion, Algerian-American admits that the cap is wonderful but 
the price of the wine simply will not permit its use. 


Plastic and Screw Cap Sales Effort Sells Corks (and Crowns?) 


Pearce is not stopped with that. His company also makes metal 
screw caps and he immediately points out the superior value of 
these. At least it would have the Algerian-American trademark 
lithographed on it. From his sample kit, he produces color com- 
binations and on the spot develops a very attractive closure. But 
again, Algerian-American does not want that and finally Mr. Bor- 
deau says, “Mr. Pearce, we cannot buy the molded cap and we 
cannot buy the metal cap, but for your kindness we are giving you 
an order for 500,000 first grade wine corks.” 

Well, Pearce was elated. He had cracked a new account. So, on 
leaving the building, he dropped in to make a golf date with the 
purchasing agent of Burpy Bottlers who had offices in the same 
building. Not only did he get the golf date, but he also booked an 
order for ten thousand gross of crowns. Not a bad day’s work. 

Let us try to analyze for distribution costing the situation we 
have just covered. There was general sales promotion effort, i.e., 
the display at the convention. There was entertainment, which re- 
quired time and could be considered a call. There was customer 
service in the designing of the custom-molded cap. Pearce made 
three sales calls of varying length, the first general and the other 
two to sell molded plastic caps. He actually sold corks and inci- 
dentally sold some crowns—or was that golf date situation a call? 
It is quite an involved sequence, but it certainly is not unusual. 

Suppose we say that each contact of Pearce’s was a call and 
add the four to his other calls and divide them into the total of his 
salary, travel, and entertainment cost, what do we have? An aver- 
age which would give Algerian-American too low a charge and 
Burpy Bottlers too much. Cost per customer would be equally 
erroneous. Well, let us have Pearce send in time reports and 
charge customers, products, etc., on his rate per hour. But, will he 
report time on molded caps when the effort resulted in the sale of 
corks? Your guess is as good as mine. It is just about impossible 
to work this into intelligible unit cost development and, even if we 
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could get it all set out absolutely correctly, we would have statistics 
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which might or might not be comparable to those for other men 
and areas. ; 

All of the foregoing has been included here to point up a fact, 
and that fact is that you cannot standardize your distribution ac- 
tivity. One writer has said, “Arrive at standards on every ele- 
ment of distribution cost and then control to these standards.” I 
do not think it can be done. I believe the case of Algerian-Ameri- 
can which we have just gone over points up the fallacy of unit cost 
standards for distribution control. 


Relative Profit Margin Distribution Costing Procedure 


Lacking standards as a measuring stick, we must develop some 
other. For this purpose, I suggest relative profit margins. Profit 
is essential in all private husiness enterprise. It accrues from astute 
business management and is conditioned by all of the intangibles 
which are embodied in the concept of management. There is no 
basis of measuring the attributes of a good business manager but, 
in the aggregate, he is judged a success or a failure to the degree 
that he achieves or fails to produce a consistently satisfactory rec- 
ord of profits. Distribution likewise is an aggregate of many com- 
ponents, many of which are in the area of intangibles. The ef- 
fectiveness of these can best be appraised by comparing the rela- 
tive profit margins of the resultant sales. Such comparisons may 
be made by districts or territories, by salesmen, by customer classes, 
by methods of sale, by branch warehouses, or by-product groups. 
In each instance, we will be giving management information which 
is in focus. Such comparisons do not require the allocation of all 
costs to the particular unit (district, salesman, warehouse, etc.) 
but instead employ those distribution costs which are specific to 
the unit. The important thing is to get profit margins on a com- 
parable basis rather than an absolute or complete basis. 

The first step is the development of sales statistics. Procedures 
should be developed to accumulate net sales, before provision for 
cash discount but after trade discounts and all allowances and 
other deductions, by the unit or units to be appraised. This-can be 
done economically through the use of punched card or keysort 
equipment, or a pegboard system or other devices, depending upon 
the volume of transactions. If standard costs are in use the stand- 
ard cost can be recorded when the sales are recorded. This pro- 
vides for the summarization of sales and standard cost of sales 
simultaneously. It has the further advantage of making sure that 
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the standard cost of every sale is recorded. If standard costs are 
not in use, the actual cost must be accumulated and applied against 
each sale. This is not a cumbersome job but is a bit more involved 
than when standards can be used. The comparison of sales and 
cost of sales provides a gross margin from which should be de- 
ducted the distribution costs specific to the units being studied, to 
arrive at relative comparable profit margins. 


An Example: Comparable Margins By Districts 


We can take a specific example. We want to compare the rela- 
tive profits of our sales districts. We use tabulating equipment and 
have a standard cost system. Shipments are made from several 
plants, but the billing and sales statistical functions are centralized 
in the general offices. As the plants make shipments, they place 
the unit standard cost on the shipping sheet and extend it by the 
quantity shipped. The shipping sheet is then sent to the general 
office and the customer’s invoice prepared from it. From here the 
shipping sheet is sent to the sales statistical section, which also 
receives a copy of the invoice. The standard cost is transferred 
from the shipping sheet to the statistical copy of the invoice. A 
master card, prepunched for customer name, state, city, and dis- 
trict office is taken from the file and sent to the punching section 
with the invoice. 

From these, the complete statistical card is prepared showing, in 
addition to the data already mentioned, the salesman, sales tax in- 
formation, plant from which shipped, customer class, method of 
sale, and invoice and shipping sheet number. All credits and mis- 
cellaneous charges are coded and summarized in the same manner. 
Thus it is possible to determine net sales and standard cost of 
sales for each district. From the gross profit is then deducted the 
specific distribution expense of the district and the resultant profit 
margins are relative and comparable for all districts. The same 
procedure, from the same basic data, would be followed in estab- 
lishing comparable profit for cilstomer class, method of sale, and 
salesman. 

A second step is necessary to establish the desirability of ware- 
housing in branch warehouses as against shipping direct from 
plants. Profits are first determined by deducting from the actual 
gross profit of shipments from a branch warehouse the costs of 
operating the warehouse and the freight charges on shipments to it. 
As an independent operation, the quantities shipped from the 
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warehouse are priced at the manufacturer’s lowest wholesale price, 





iN 
re 
ist delivered, in that city and the standard cost of sales deducted from 
ed that figure. If the resultant profit is less than the actual branch 
nd warehouse profit, the operation of the warehouse is justified from 
. the profit standpoint. 
) 
Minimizing Allocations of Distribution Costs 
In each of the foregoing comparisons, only those distribution 

costs which were specific to the unit under study were considered. 
la- Thus the problem of allocation did not enter the picture at all. 
nd However, in the determination of profits by product lines some 
ral allocations must be made, for there are few if any distribution 
zed costs which are specific to a product. It is here that the unit costs 
me of functions are frequently used but, again looking back to our Al- 
the gerian-American case, we recall that actual unit costs are not rea- 
ral sonably accurate. I believe that greater accuracy can be attained by 
the making a careful study of the distribution expense budget and 
Iso allocating the budgeted amounts to products. Of course some of 
red this will follow the actual effort experienced, particularly in the 
A | sales service functions of credit, billing, and sales statistical work,  _- 
dis- but when it comes to the big items of cost, the planned effort is 
ae usually a better comparable base than actual effort. 
a Thus, the salaries and travel expenses of salesmen, one of the 
en major items of expense in any distribution cost budget, may be 
of allocated on the basis of the opinion of the sales manager. He 
ia builds his sales force with certain objectives in mind and he directs 
pee their efforts in those channels. Would their own time reports show 
= a greatly different pattern? Likewise, the second largest com- 


the ponent of cost, advertising, is beamed at the promotion of specific 
products and should be so charged. Having taken care of the 
large segments of cost, the remaining items are less significant and 
pr may be considered as overhead to follow sales effort or allocated 
ail on reasonable and generally accepted bases. Here, too, gross profit 
less distribution costs, in the manner just indicated, provides.com- 
parable profit margins. 
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“a In presenting to management, particularly the sales manager, 


relative profit margins we are giving them information which is in 
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focus. Instead of having a mass of cost statistics, each set of 
which is conditioned by circumstances peculiar to the territory, 
salesman, branch warehouse, customer class, method of distribu- 
tion, and product group and therefore subject to question, man- 
agement has a composite picture in terms of the management 
objective, a reasonable but satisfactory profit. 


Cutting Volume Down to Profit Size 


Probably the first effect of such information will be to smash 
the brazen idol of sales volume as an object of worship. Too often 
the salesman who brings in the most dollars of sales is considered 
to be the most effective salesman. I know of one sales manager 
who keeps a card file of the dollars of business credited to each 
of his salesmen each month and the high producers have the high- 
est rating in the salary scale. If he had the relative profit margins 
for these men he might be startled, for experience has shown that 
just as often as not the high sales volume man is in the lower quar- 
tile both in percentage and total dollars of profit. This is not a mys- 
tery when we consider human nature. The sales manager wants 
volume and rates his men according to the volume they produce. 
Thus volume becomes their first objective. If they must shade price 
to get the business they will do it—profit does not matter. If there is 
an opportunity to secure a lot of volume in a low profit line that 
is easy to sell they will take that rather than spend time on another 
line which may have less sales volume but more profit potential. 
If the specialty item that is hard to make is easy to sell because 
competitors do not like to make it, the salesman, if only volume 
minded, will take the specialty business and let the competitors have 
the standardized products. 

This emphasis on volume provides no incentive for holding down 
distribution expenses nor for producing profitable business. How- 
ever, if we are going to measure on relative profit margins the 
salesmen must be given information on these so that they cam 
work intelligently. Relative profit margin reports then become 4 
tool of distribution cost management. 

Again, if there is a compensation plan based on sales volume, 
the problem of volume versus profit is multiplied many times over. 
It is generally recognized that sales compensation is a vital sales 
management tool. But tools can be good or bad—they can be itt 
struments of construction or destruction. Straight commissioa 
plan or salary plus commission on volume plans can destroy the 
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best sales program. On the other hand, if salary incentives are 
based on the profit margin of the salesman, it will naturally en- 
courage him to carry out the programs and policies which will lead 
to the achievement of management objectives and sound business 
operation. 


Decisions as to Desirable Sales Areas 


Another area of use of relative profit margin is in establishing 
sales territories. National distribution is a wonderful thing—if 
you have a product which lends itself to national distribution from 
your plants. Here again volume frequently becomes the dominant 
factor with no consideration given to the cost of securing that 
volume. The recent “cement decision” may have some effect on 
this, for customers may not be willing to pay freight which was 
formerly absorbed by manufacturers. However, notwithstanding 
the “cement decision,” there is still a lot of freight absorption. 
This is reflected in relative profit margins but not in gross sales 
volume. Then, too, there is the cost of supervising: field sales 
effort in areas well removed from the home office. If there are 
no other differences, at least the cost of maintaining contact is 
greater. This applies not only to sales supervision but to placing 
orders with the home office, checking credit, following up on orders 


and deliveries, and making adjustments. All of these are reflected —~ 


in the relative gross margins of the territories. They are not re- 
vealed in sales volume statistics, nor in unit costs by functions. 


Selection of Product Lines 


Product selection and pricing is still another area in which rela- 
tive profit margins should have an important bearing. The war 
period was a production era and the production man came into his 
own. There was no need to sell for there was one major customer 
and any others were glad for any crumbs which this one did not 
take. Since the war we have had a market which in some lines 
still appears insatiable and in the others has only recently found 
the pipe-lines filling. Under these circumstances, diversification of 
product lines was a “natural.” Were not all sorts of production 
problems licked during the war? Postwar, anything could be made 
by anyone and if it could be made, the market was there bidding 
for it. Prices were high and profit was almost unavoidable. Cor- 


porate profits were appraisec| in the aggregate and were good, but 


where analyses were made, it was found that umbrellas were being 
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held over some lines by long profit items. Now we are coming to the 
end of the lush era and competition will soon lower the umbrellas, 
Then the weak sisters will be out in the wet, unprotected. Sales 
management must have the relevant facts and set their product 
line in order before the day of reckoning comes. 

The importance of relative profit margins by product lines is 
not a new subject with me. I have been working on it for many 
years. In 1938 I went to England for our company to develop 
procedures for our subsidiary there to determine product profits. 
One week end I went to visit a friend of mine in Holland who was 
in the bulb growing and exporting business. He asked me why I 
was in England and when I explained the purpose of my visit he 
thought it rather silly. He said his customers wanted all kinds of 
bulbs and his business could not be broken down into lines and, 
if it could be, it would not mean anything for he was interested in 
his net corporate profit. As we walked through his plant I noticed 
that different kinds of bulbs were stored differently and packaged 
differently. Later we talked with his accountant and I began to ask 
questions about these differences, as well as differences in weight 
per unit of sales income, which of course was important because 
of transportation costs. The next time I saw my friend’s catalog 
he had eompletely changed the emphasis on the items he was fea- 
turing. Later he wrote a letter to me and said that they had found 
they could make more money for the business as a whole by chang- 
ing their sales mixture. He found that relative profit margin data 
were not silly. 

There are many uses of relative profit margins other than the 
three I have mentioned. Each industry and each company will 
have its peculiar problems and it is the accountant’s job to sense 
these and develop the pertinent information to be used. in their 
solution. 

















Auxriiary Use or Oruer DistrrsuTion Cost TECHNIQUES 


In attempting to bring distribution costing into focus through 
the relative profit margin approach, I do not want to imply that 
this approach eliminates the need for any other distribution costing. 
Such is not the case for there are many other procedures which 
may be used with due recognition of their function and their limi- 
tations. Probably also, such other procedures will usually be fol- 
lowed as parts of special studies rather than as continuous costing 
procedures. 
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The established techniques of determining unit costs by distribu- 
tion functions have a value and such unit costs may be used in ana- 
lyzing and explaining differences in relative profit margins. For 
example, month after month we perhaps find a marked difference 
in the relative profits of two territories with approximately the 
same sales potential and product mixture. We secure call records 
of the salesmen and we study costs per call, along with other data, 
trying to find a point of attack. To our amazement the territory 
with the lower profit margin also has the lower cost per call. As 
a matter of fact, it has the lowest cost per call of any territory. 
This gives the sales manager a clue and, when,all the facts are dis- 
closed, it is found that the salesmen are not taking enough time 
to develop good profitable accounts. They are spreading them- 
selves thinly over many customers so that, while cost per call is 
low, all sales service costs are high. Also, and more important, 
time is not being taken to sell the more profitable items. Here 
is a situation where the cost per call would of itself have been of 
no value but, when used with the relative profit margin figures, 
provides the key to the problem. 

A discussion of the effects of distribution costs on sales prices, 
especially where the Robinson-Patman Act is applicable, is a study 
in itself. The determination of costs and profits by classes of cus- 
tomers and methods of sale is of prime importance in this area, 
for it seems that differences in sales discounts can be substantiated 
only by differences in costs of distribution. Thus the procedures 
which will provide relative profit margins are adaptable in meeting 
the requirements for cost data under the Act. Further considera- 
tion of this field is impracticable here but it is a subject of major 
importance in many lines of industry. Then there is the whole 
field of budgetary control. Here again we are limited to mere 
mention of it. We can say, however, that relative profit margins 
provide information for basic policy decisions. Tools are needed 
to implement these by providing daily close-up measures of adher- 
ence to the policies. The expense budget aligns the expenditure 
phase of this, by responsibility, and provides for control through 
comparison with predetermined plans. 


CoNCLUSION 





Distribution is bringing persuasive forces to bear upon masses 
of people to induce them to buy products, and then requiring the 
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seller to deliver and collect for what the customers were induced to 


buy. Most of the distribution functions do not lend themselves. 


to the same costing techniques as are used for production. These 
techniques may be used to develop unit distribution costs but the 
entire process must be brought into focus. This can be done by 
determining comparable relative profit margins by territories, 
salesmen, customer classes, methods of sale, branch warehouses, 
and product lines. Management can use the relative profit margins 
effectively in setting policies and correcting unsatisfactory situa- 
tions. In this light the unit costs and expense budgets become 
means of implementing the approach which has been made through 
relative profits rather than ends in themselves. Distribution is dif- 
ferent from production and, therefore, the costing processes are 
also different. Our costing techniques must be adapted to the pur- 
poses they are intended to serve and will be judged on how well 
they do that. 
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THE FLEXIBLE BUDGET FOR COST CONTROL— 
HOW DO WE START? 


by WILLIAM C. WICKENDEN, 


Member of Controller's Staff, Norton Co., 
Worcester, Mass. 





In practical and logical vein, the text and exhibits making up 
this paper carry the reader through the preparatory steps of flexi- 
ble budgeting to the point at which costs have been broken down 
for behavior determination over the desired volume range and 
have been recombined to provide the whole picture of relationship 
to output volume. Graphic and mathematical methods in which to 
express the results of the process are described and related. 





_ SIDERABLE emphasis has been given in accounting liter- 

ature in recent years to the subject of budgetary control and 
its importance as a tool toward efficient plant operation. Quite 
naturally the subject matter has been concerned largely with the 
objectives and potential savings that are implicit in such a system 
and the reader is left to visualize as best he can how such a device 
could be worked out in his own particular plant. In this article 
an attempt will be made to fill in the gaps and outline an approach 
to the problem of preparing the basic data in a manner which will 
have a practical application in most manufacturing plants. 


Need for Measuring Stick to Achieve Control of Costs 


To accountants it is a truism to state that absolute statistics in 
themselves are meaningless. To hand to a superintendent a mere 
statement of his actual departmental costs, even though carefully 
broken down into their various components, is to add one more . 
sheet of paper to the wastpaper basket for the simple reason that 
he has no idea whether what the statement shows is good or bad. 
What he wants is some kind of a measuring stick to tell him what 
his costs should be which, in the final analysis, usually takes the 
form of past history. How to trap this rather elusive and nebulous 
thing we call “experience” into a precise mathematical formula is 
the problem which confronts the accountant in his efforts to deter- 
mine what his costs should be. This problem is basically the core 
of all cost control. 

Accountants have devised several approaches to this problem, 
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each of which is useful depending on what is to be accomplished. 
Four such mechanisms might be listed as follows: 


1. Comparison of present with previous actual costs. 

2. Comparison of actual and standard unit costs. 

3. Fixed budgets through which we look ahead and try to an- 
ticipate our future sales, costs, and profit margin. 

4. Flexible or variable budgets in which we try to set up a for- 
mula which will tell us what our costs should be at any level 
of activity. 


While each of these devices has advantages and disadvantages, 
what we are primarily concerned with in this discussion is control 
of costs through flexible budgets. In Exhibit 1 is illustrated the 
type of statement which our company issues each month for prac- 
tically every department in the plant, including sales and indirect 
departments such as planning and methods engineering. These 
statements are issued as soon as possible after the closing of the 
books each month and are basically a comparison of the actual costs 
of the period against our budget allowance for the volume of pro- 
duction for that month. Following the principle of exceptions, this 
analysis provides the management and production personnel with a 
simple statement from which they can tell at a glance which costs 
are about as they should be and which are out of line. 


Use of “Scattergrapbs” 

How do we go about setting up such a budget and where do we 
get the basic data? The usual approach is to analyze our past his- 
tory of actual costs and from that to set up an equitable standard, 
taking into consideration changed conditions and the current situa- 
tion. For this purpose our company has come to use almost en- 
tirely what are called “scattergraphs.” Now, to many people, charts 
are anathema and fall into the category of statistical abracadabra 
such as elimination of cyclical trends, method of least squares, etc. 
They remember the wisecrack definition of the statistician as one 
bent on tracing his way from an unwarranted presupposition to a 
premeditated conclusion. Actually these charts are an extremely 
useful and simple device which anyone can use without any 
knowledge whatever of statistics. Shown as Exhibit 2 is the kind 
of graph to which we refer. 

The bottom horizontal scale shows the units of production, the 
vertical scale the dollars of cost, and the cross marks represent past 
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Department 24 Allowed hrs. : 14; 983—Period : December, 1948 
Month of December ( 5 weeks) Year to Date 
Vari- Vari- 
Budget Actual ances Actual ance 
ee MORO och std een.< eee $16,781 $16,394 $ 387 $165,765 $4,324 
Indirect labor 
Supervision and clerical.... 1,399 1,335 64 14,513 130 
SS eee 1,129 1,067 62 11,992 — 434 
Misc. indirect labor..... ris 15 ae 15 16 132 
Total indirect labor...... 2,543 2,402 141 26,521 — 172 
Expense 
Misc. supplies. .......00e000 120 97 23 2,075 — 844 
Welding supplies ... 524 1,169 645 6,836 —1,408 
iled work ...... 24 — 14 498 — 280 
isc, expense ....... 33 ye 33 210 122 
Repairs to tools 584 920 —336 8,404 —2,400 
Repairs to equipment...... 285 231 54 3,912 — 978 
Credit for scrap sales...... —237 —247 10 —3463 — SO 
Total expense .........+. 1,333 2,208 —875 18,472 —5,838 
Total controllable ....... 20,657 21,004 —347 210,758 —1,686 
Fixed cost 
Depreciation on tools....... 35 35 ‘a 364 
Fixed charges on equipment 575 575 Sens 5,980 
Rent for building.......... 1,750 1,750 ee 18,200 
FOO BOS. ceskccecccse 2,360 2,360 24,544 
ae $23,017 $23,364 $347 $235,302 $—1, 686 
Check on budget allowance 
14983 x 1.3392 excess rate = $20,065 Variable 
590.50 fixed per week x 5 weeks = _ 2982 Fixed 
Total as above $23,017 
Exuiusit 1 


history plotted in against both of these scales. The next step is to 
draw a line which will pass through the bulk of these points or so 
that the points on both sides of the line about balance each other 
out. Any points which obviously do not conform to the general 
pattern, such as the four indicated on the chart, are probably ab- 
normal and should be ignored in setting the line so that this his- 
tory will not be incorporated as part of our standard. 

Exhibits 2, 3, and 4 indicate three different types of cost: the 
direct variable, the semivariable, and the fixed. In the first case, 
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the line starts at zero, indicating that the cost varies in direct ratio 
to production or, in other words, that the cost per unit is constant 
regardless of the volume of production. In the case of the semi- 
variable, the line does not start at zero, which indicates that this 
type of cost is composed of two elements, i.e., the fixed portion 
and a variable portion. In other words, there is a cost which would 
exist even if the department were not operating, which naturally 
means that the unit cost is always different depending on the vol- 
ume produced. We might look upon this chart as being a com- 
posite of the first chart, or the direct variable, and the third chart 
which pictures a strictly fixed type of cost. A chart of a fixed cost 
would naturally be a straight horizontal line. 

These lines actually represent the variable budget allowances and 
all we have to do to obtain the dollars allowed at any level of pro- 
duction is to read it off the chart by taking a point on the line for 
the number of units of production and reading the dollars from 
the left-hand scale. However, this represents a rather cumber- 
some procedure for obtaining our budget allowances, so we prefer 
to express these lines as a mathematical formula which will allow 
us to calculate the allowance instead of reading it off the chart. 


The “Excess” or Variable Rate and Isolation of Fixed Costs 


To accomplish this, we work out what can be called an “excess” 
rate which tells us how much additional budget allowance is to be 
given for each additional unit produced. In the case of the direct 
variable, the excess rate and a standard unit cost are identical as, by 
definition, the unit cost is constant. This can be seen from the 
calculations on Exhibit 2. In the case of the semivariable, the 
budget formula consists of two parts, an excess rate for the vari- 
able portion and a fixed dollar allowance for the fixed portion as 
indicated on Exhibit 3. We really do not need a chart for the 
strictly fixed costs as shown in Exhibit 4 as we know what this 
cost is already. The summarization of these excess rates and fixed 
costs is shown on the first two columns of Exhibit 5. In the last 
two columns is shown the determination of the standard unit cost 
for inventory valuation and cost statistics. These can be calcu- 
lated from the same charts on normal volume. 

The budget allowance for the month of December 1948 is 
shown on Exhibit 1. It will be seen that the budget formula is 
set up on a weekly basis. The month of December we consider as 
having five weeks. The number of units produced during this 
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month was 14,983. If we multiply this number of units by the 
excess rate of $1.120 for direct labor, we get the allowance of $16,- 
781 as shown. In the case of supervision, we multiply 14,983 by 
the excess rate of $.0600, which gives $899, and add the $100 
fixed cost per week times five weeks for $500, giving a total of 
$1,399 as shown. The fixed cost is the per week cost times five. 

One important feature of this system is the mathematical check 
for the total as shown at the bottom of Exhibit 1. Where the 
budget allowance has to be read from the chart, the value of this 
checking mechanism is lost and this factor should be borne in mind 
when there is a temptation to set up a curved line or step chart 
which would make mathematical calculation of the allowances im- 
practical. 

We have now seen how these charts can become the basis of the 
determination of mathematical formulas for calculating budget al- 
lowances for any level of production. The really significant fea- 
ture of this system is that it provides a practical approach to the 
problem of isolating the fixed element in the semivariable costs. 
When a representative period of history is charted for a cost like 
supervision, a line is drawn through the points and at some point 
the line will cross the left-hand scale. This will tell what cost is at 
zero activity or when the department is not operating. This 
amount can then be studied and if it is about what common sense 
would say is logical, it provides a positive figure to work from 
instead of a guess. 

The charts, hence, can give a birds-eye view of several years’ 
history, the general pattern of the cost being studied, the separa- 
tion of the fixed and variable portions of the cost, the amount of 
variance from standard for any period plotted, and any abnormal 
results which may have occurred during the period studied. It 
has been our experience that one such simple chart will replace 
several volumes of worksheets on which unit costs and variances 
have been tabulated. 


Importance of Equitable Basis for Measurement of Activity 


The key to the success of any such budget plan lies in the selec- 
tion of an equitable basis as the measurement of activity. It will 
soon be apparent that there is no universal yardstick and that each 
department has to be studied individually. The one basic essential 
is that the yardstick has to be a constant common denominator 
which measures departmental activity. It cannot be a shifting 
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Stanparp Bupcert ForRMULA 
WEEKLY Basis 











































— 
Standard unit: Allowed hours 
Units at normal: 1250 Department #24 
: Standard cost 
) Excess rate 
§ Fixed xf Per Per 
: amount all’dhr. week  alf'd he. 
+ Direct labor ........ vg Millet $1.1200 $1,400.00 $1.120 
: : Indirect labor 
gf Supervision ..........0..++. $100.00 0600 175.00 140 
Oe Utility labor oo... ees eos oe 1850 0692 105.00  .084 
2 34 Misc. indirect labor ......... sik .0010 — 4125 -001 
333 Total indirect labor........ 118.50 —.1302 281.25 225 
Expenses 
Misc. supplies .........08.08 .0080 10.00 .008 
Welding supplies ........... .0350 43.75 035 
SOONCE WOE ox. ocsch pews .0016 2.00 002 
Be, CRB Siig ccs 6b04 00s .0022 2.75 .002 
Repairs to tools............. .0390 48.75 039 
Repairs to equipment........ .0190 23.75 019 
Credit for scrap sales........ —.0158 —19.75 —.016 
Total expenses .......004: .0890 111.25 089 
Total controllable cost..... 118.50 1.3392 1,792.50 1.434 
Fixed cost 
Depreciation on tools........ 7.00 7.00 .006 
Fixed charges on equip....... 115.00 115.00 .092 
Rent for building........... 350.00 350.00 .280 > 
Total fixed cost........... 472.00 472.00 378 
Grand total ....ccccvses $590.50 $1.3392 $2,264.50 $1.812 
Exursir 5 
basis such as might occur if you used labor dollars, for wage rates 
shift from one period to another, or sales dollars for there will be 
price increases. The requirement for corrections for these factors 
is thus imposed to make allowances so based uniform throughout. 
The ideal basis is sorae unit which eliminates the dollar sign. 
This may be tons, number of pieces, or machine or labor hours. 
These are physical measures. It may not always be practical to 
use such a measure where the department produces a great variety 
of products and it may become necessary to use some dollar factor 





| to get any kind of a common denominator. The selection of a 

basis of measuring the productivity of individual departments can 

often be highly troublesome and it may be necessary to provide 
for the compilation of figures just for this purpose. However, 
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there is nearly always a basis which can be found and it is only 
by study of the particular department that any selection can be 
made. 

In the example shown in the charts, the measurement used was 
“allowed” hours. The department is one of the operating sections 
of a machine tool manufacturer which produces about 25,000 dif- 
ferent parts. Each operation to be performed is rated by the 
methods department and so many hours are “allowed” for each 
job. This is the basis of payment to the operator regardless of his 
actual time. It is, in effect, a piece rate, but the summation of 
these allowed hours gives a common denominator to measure the 
department’s activity even though no two operations are alike and 
the total for the plant gives what is called the over-all shop activity 
which tells the rate of production for the entire plant. 


Going Back to Prewar Costs for Experience Data 


Another essential is that the past experience chosen as a basis 
for study be long enough to get a representative picture of what 
the standard should be. If possible, it is desirable to include a 
low activity period such as 1938 and a high activity period in order 
to obtain a picture of the behavior of each cost in turn at varying 
levels of activity. Our experience has been that we have to ignore 
the war years for all practical purposes because of the emphasis on 
production and the almost complete disregard for cost control dur- 
ing that period. If only the postwar years are used there is 
danger of incorporating into the standard many of the inefficient 
practices adopted during the war and still continued, although not 
essential according to prewar experience. Thus, to get a really 
representative period, it is desirable, if possible, to go back to the 
more normal operating conditions of 1936 through 1941. 

If it is practical to plot this prewar history and also current 
experience, it may incidentally offer quite a revelation as to how 
far current costs are out of line with the past. Before any true 
comparison can be made, it will be necessary to increase prewar 
costs by wage and price increases which have taken place, in order 
to get comparable data. 

A good approach might be not to allow increases in a budget 
which prewar experience would indicate unless there is an adequate 
explanation for its necessity. The experience in our plant has been 
that many such budget allowances, set on prewar history adjusted 
for wage increases, appeared to the operating personnel as im- 
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possible of attainment when set. Yet many of the foremen who 
expressed this opinion are operating in the black on these allow- 
ances today after making a concerted effort toward cost reduction. 


Costs Which Bebave Alike 


Listed at the bottom of the charts are some of the costs which 
usually behave in the same manner as the example charted. The 
most nearly absolute direct variables are materials and direct labor, 
especially piecework, as in these cases the amount in input is in 
direct ratio to the output of product. It has been our experience 
that even day work direct labor is a direct variable, the efficiency 
and the average wage rate acting as compensatory factors. In pe- 
riods of low volume, the force is composed of the oldest and most 
efficient employees but at a high average hourly rate, whereas at 
high volume green help has been added with a lower wage rate. 

Repair costs on production equipment will fluctuate widely from 
one period to another, making it difficult to ascertain the general 
pattern. However, if long enough experience is taken, it usually 
works out that over a long period of time maintenance costs can 
be considered as directly variable with production. 

Supervision is the most common example of a semivariable in 
which the cost does not increase or decrease in direct ratio to 
production. The usual argument is that supervision should be 
pictured as a step chart which would reflect each addition of an 
assistant foreman as production levels advance, and no doubt this 
is the true behavior of this type of cost. We have found, how- 
ever, that over a period of time, just as accurate results can be 
obtained with the straight line as pictured in the present chart. It 
is often difficult to determine accurately at exactly what point 
another foreman would be added and, in addition, the step chart 
approach complicates (as indicated before) computation of the 
budget which we have tried to preserve in order to have a mathe- 
matical check for the total. 

Also listed as semivariables are some of the costs such as plan- 
ning, timekeeping, etc., which are in the nature of indirect costs. 
The usual difficulty in budgeting this type of cost lies in the selec- 
tion of a yardstick to measure the volume of departmental output. 
This is often not easy and may require some over-all plant pro- 
duction factor, but there is usually some equitable basis. It is 
particularly desirable to budget this type of cost if at all feasible. 
It has been our experience that these departments are far out of 















line with prewar experience and hence provide the greatest poten- 
tial reduction in cost through detailed analysis. 

Strictly fixed costs are usually similar to depreciation, rent for 
buildings, etc. We make no attempt to budget these costs as no 
element of control can be exercised by the foremen. We do in- 
clude them on the monthly statement as we usually use such state- 
ments for reference on total actual costs and also we like the fore- 
man to have an idea of the value of the equipment he has under 
his jurisdiction. 


Beyond Control of Costs 


We have tried to show the steps that should be taken in prepar- 
ing the basic data for control of costs through the medium of 
variable budgets. However, this is only one of the many uses 
to which this basic budget material can be put. It has also been 
noted that the same charts can be used in the development of 
standard unit costs for inventory valuation by calculating budget 
allowances for selected normal volume. 

Other accounting devices for control and other purposes can 
now be worked out on the basis of the mere fact that in the process 
preparatory to budgeting, we have isolated the fixed from the 
variable costs. It is a simple matter to determine the amount of 
fixed cost for depreciation, etc., but it is not so simple to calculate 
the fixed element in the semivariables, especially the indirect costs. 
The method which has been explained and which is illustrated by 
the exhibits is one practical approach to the problem. By virtue 
of having this separation, the development of the break-even point, 
the determination of out-of-pocket costs, and the forecasting of 
the future profit and loss based on particular estimated sales vol- 
umes lie only one step beyond. 

There has been described in some detail, in this article, the pre- 
liminary sfeps to the installation of flexible or variable budgets, 
but emphasis has been placed on the underlying simplicity of the 
process. However, let no one think that any actual installation is 
or can be a simple matter. It requires a tremendous amount of 
detailed study and analysis, department by department. Neverthe- 
less, the time and money devoted to this project will be repaid 
many times over in the savings made possible. 
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TOWARD STANDARDIZED PRODUCTIVITY 
MEASUREMENT—THE TIME STUDY BASIS 


by RALPH M. BARNES, 
Professor of Industrial Engineering and Director of Personnel, 
College of Engineering, University of lowa, 
lowa City, lowa 





It is the opinion of the author of this article that known time 
study techniques offer a sound (and needed) basis for standard 
measurement of worker productivity, which will transceend—at 
least in some degree—the boundaries between companies and in- 
dustries. Examples are given in support of the position that train- 
ing in time study work reduces to reasonably narrow limits the 
disparities in performance rating which may be due to the varying 
judgment of different individuals in the same or different com- 
panies or lines. 





OU present standard of living is far below the level that we 

should have and can have. If all industry and business used 
the best management methods and techniques available, we could 
attain a level of output of goods and services now undreamed of 
by most people. We all want more and better things at the lowest 
possible cost, but to get them we must have greater productivity 
per man hour. This does not mean that people will have to work 
harder physically. It does mean that management and labor both 
will have to use their ingenuity and inventive ability to develop 
better work methods, perfect better equipment and machines, and 
improve the design of products to reduce the number of man- 
hours required to make the product. Stop-watch time study holds 
the answer to the question, “What is a standard day’s work?” 


The Importance of Measuring Productivity 

Work is largely a cornbination of mental and manual effort ex- 
pended in a given period of time. Most factory work and much 
office work are largely manual in nature, and manual work can be 
measured with considerable accuracy. The results of work deter- 
mine its value rather than the energy expended by the worker. It 
is an individual’s accomplishment that largely measures his worth, 
whether he works for himself or for an employer. 

In many organizations time study and standard data are used as 
the basis for wage incentive plans. A standard day’s work is the 
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amount of work expected of the individual in return for his base 
rate or his guaranteed hourly wage. When an incentive system 
is used, workers are paid in proportion to their output beyond the 
standard. However, whether a wage incentive plan is in effect in 
an organization or whether all employees are paid a flat hourly 
wage, many people believe the time has come to measure all labor 
accomplishment. It is suggested that both the employer and the 
worker should know what the standard day’s work is on the job 
and both should know each day whether or not the standard has 
been met. 

It has been my observation that nearly everyone wants to know 
what is expected of him, whether he operates a lathe or manages 
a department or a plant. It is human nature to want some means 
of measuring accomplishment. Even in our school system, grades 
and report cards, prepared at periodical intervals, let the student 
know how he is doing. If the management does not tell the worker 
how it wants the job done and what the standard output for the job 
is, then the worker will devise a method of his own and will deter- 
mine for himself what he considers a fair day’s work. In most 
cases this is not the best way to solve the problem. Rather, because 
the measurement of work is such an important factor, it behooves 
all of us to examine critically the tool that is used for work meas- 
urement, i.e., time study. 


Time Study Procedures Provide the Basic Data 


Time study is the only satisfactory way of determining what 
constitutes a standard day’s work. Of course, the use of stand- 
ard data and standard time values for carefully defined hand 
motions and combinations of hand motions is satisfactory, inas- 
much as such time values are originally obtained from time study 
data or from micromotion study data which are adjusted for 
operator speed. It is highly desirable to use standard data for 
setting time standards whenever it is economical to compile and 
validate them. This technique requires much less time for setting 
standards and the results are likely to be more consistent than when 
independent stop-watch time studies are made for each job. 

Time study procedures are all much alike. An operation to be 
studied is first broken down into its elements and these elements 
or subdivisions are timed with a stop-watch. A representative 
time (in many plants the average time) is selected for each ele- 
ment. The pace or speed at which the person worked while being 
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timed is noted and recorded. This is usually referred to as “rating” 
or “performance rating.” The rating factor is applied to the 
selected time and a normal time is obtained. This normal time is 
the time it should take a person working at a normal pace to do the 
job. Allowances are then added for personal time, for rest for 
overcoming fatigue, and in some cases for delays. The result is 
*he standard time for the job. This is usually expressed in minutes 
per piece or in units to be produced per hour. 


How Reliable Can Performance Rating Be? 


Of the several phases of this whole process, rating speed or pace 
is the most difficult, requiring experience and judgment on the part 
of the time study analyst. We all know that there is a wide dif- 
ference in the speed at which different people naturally work. For 
example, some people walk at a slow pace, others at a fast pace. 
The time required for a person to cover a given distance will vary 
directly with his walking speed. Speed or pace can be rated. If 
studies made in 100 or in 1,000 factories and offices showed that 
the normal walking speed was, say, three miles per hour, we would 
have a definite standard or base to be used in rating the task of 
walking. 

For the sake of illustration, we will assume that a person walk- 
ing at a speed of three miles per hour is performing at normal or 
100 per cent. Then walking at two miles per hour would equal 
66% per cent of normal performance and walking at four miles 
per hour would equal 133% per cent. We are measuring accom- 
plishment. If the task consists of going from one place to another 
and if walking three miles per hour is normal or 100 per cent, then 
without question we can use a percentage rating factor with pre- 
cision in measuring performance or accomplishment. 

The question now arises as to the ability of industrial engineers 
to judge speed of walking or the speed of doing other physical 
tasks. We are interested in knowing the answer to such ques- 
tions as: 


1. How much variation would be found if an enginéer rated 
a series of a dozen different walking speeds? 

2. How would this same man rate the same walking speeds 
next week or next month? 

3. Would he do better at rating if he received instruction and 
practice at perioclic intervals and, if so, what is the best 

way he can be given such training? 
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4. If ten qualified time study men from the same company 
rated a given operation, how would their ratings differ? If 
they all made a complete study of the same operation, how 
would their time standards differ? 


In my opinion, these and many other questions should have 
been answered years ago. Many of us have made sufficient check 
studies to convince ourselves that experienced engineers can estab- 
lish satisfactory time standards but, by and large, only gen- 
eralities are available in the literature to support such claims. I 
am suggesting to every factory manager and to every head of in- 
dustrial engineering that if he has not already done so, he proceed 
without delay to check periodically the procedure used by each of 
his industrial engineers. I am suggesting that this include not only 
performance rating but all other phases of time study work. 

It is quite possible that performance rating can be standardized 
in broad areas. For several years I have been conducting surveys 
to obtain data to answer some of the related questions. To go back 
to the first point raised above: “How much variation would be 
found if a person rated a series of a dozen different walking 
speeds?” In one case, ratings of an industrial engineer on three 
consecutive days showed a reduction of the systematic error from 
—1II to —4, and of the mean deviation from 8.6 to 3.4. Average 
ratings of a group of seven relatively inexperienced time study 
men, of which the man just mentioned was a member, were then 
examined. The systematic error was reduced from +5 to —2, and 
the mean deviation from 11.3 to 7.6. By performance rating prac- 
tice over a period of four months, the systematic error for walk- 
ing has been reduced from —13.7 to —2.3, and the mean deviation 
from 7.6 to 2.4. For card dealing times, the record is much the 
same, with the reduction in systematic error from +1.8 to +.8, 
and the mean deviation from 6.2 to 2.4. 


Achieving Consistency T brough Training—An Example 


It may be thought that these operations are too simple to be of 
much value in industry, and doubt may be expressed as to the 
ability of experienced industrial engineers to determine time stand- 
ards of actual factory operations. Data to answer this question 
can be obtained from time studies made of motion picture films of 
factory operations, and from simultaneous time studies of actual 
factory operations made by a group of industrial engineers. A 
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simultaneous time study was made by eleven time-study men of a 
factory operation. Time study man C set a standard eleven per 
cent above the average for the group, while B set a standard twelve 
per cent below the average—an over-all variation of 23 per cent. 
We would not look with favor on such wide variations in standards. 
After a series of time study training conferences, a group of nine 
time study men from the same organization made a study of a 
typical factory operation. Time study man D set a standard four 
per cent above the average, while G set a standard five per cent 





RESULT SHEET 
Chain Idler Assembly for Combine 
Industriel Engineer Who Made Study 


Information from Time Study 
o € F G 4 1 


Number of elements 10; 9] @ | 11] 8 | 13 
Performance rating factor 108 | 100 | 105 | 110 | 110 

Personal allowance In per cent 5 3 
Delay ellowance In per cent 2 2 
Fatigue allowance In per cent 2 3 
Total allowances In per cent 9] 10 8 
, Total stendard time in minutes 1.02 | 1.00 | 1.04 | 1.06 | 1.06 | 1.03 


ed 


Average time = 1.03 minutes 


A 8 
Industria! Engineer 
* The number on the bar represents the stendard time In minutes for the operation. 


Exuuir 1 
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below the average, or a total variation of nine per cent. The re- 
sults of this post-training set of studies is illustrated by Exhibit 1. 
The chart reflects studies made simultaneously of the same oper- 
ation. Time standards were computed by each engineer independ- 
ently. All time standards were within plus or minus five per cent 
of the average for the group. Attention may be directed to the 
equipment made use of in connection with this set of studies. It 
included a synchronous motor driven motion picture cam2ra making 
pictures at exactly 1,000 frames per minute and a projector with 
calibrated tachometer for showing work measurement films. Pic- 
tures can be projected at exactly the same speed at which they were 
made. 

As for consistency among time study representatives from dif- 
ferent organizations, I do not have sufficient facts to make a gen- 
eral statement, but I do know that time study men from five dif- 
ferent plants have made individual, simultaneous time studies of 
the same operation and have set piece rates not one of which 
varied more than plus or minus five per cent from the average. 
Neither labor nor management can ask for greater consistency than 
this. 


Company Programs for Improving Performance Rating 


Some companies run time study clinics for their industrial en- 
gineers at regular intervals, not only to keep them “on the beam” 
in rating ability, but also to check all phases of time study pro- 
cedure. These companies have in their records today complete 
time studies of the same operator made simultaneously by all time 
study men. They have rating curves for film loops which have 
been standardized and they know what the high and low fluctua- 
tions among their time study men are. These companies are, ! 
believe, the exception rather than the rule. In addition, it is not 
enough to know that the staff is consistent in setting time standards. 
It is necessary to go all the way to the main objective and to be 
sure that a standard day’s work in the plant is in line with that for 
other similar industries. 

A practical suggestion might be for a company to join with other 
organizations in the locality to compare time study procedures and 
rating methods. It will be found highly profitable to have specific 
information on the level at which time study men rate in compari- 
son with that of other companies in the community. Many organi- 
zations make wage rate surveys in order to make certain that they 
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are paying the going labor rate in the community. It would seem 
equally important that similar studies be made to determine the 
amount of work that time study men require for normal perform- 
ance. It is not enough to have a hunch that performance rates 
established are satisfactory. A company should hawe data to show 
exactly how it stands. 

The definition of a day’s work should be the same in a factory, 
in an office, in a restaurant, or in a laundry. It is the same today 
as it was in 1930—as it will be in 1960. One organization with 
plants in 55 cities in North and South America is using identical 
time standards on operations which are the same in all its plants. 
Many of the standards are originally set in the home office city and 
are used without change in the other plants. It should be added, 
however, that a program of motion study and complete standardi- 
zation of the operation precedes the setting of the performance 
rate. This particular organization insists that the method used 
in each of the plants follow the ones prescribed by the main office 
if the time standard is to apply. In many cases a motion picture 
film and simo chart are made of the standardized method in the 
home plant and are sent to the other factories. The industrial en- 
gineer in the remote plant uses this information in setting up the 
job and training the operator in the standardized method. 


Envisioning an International Standard Day's Work 


The correctness of the average of a group of reasonably con- 
sistent studies might still be questioned. Labor might think the 
number of pieces required per hour too great, while management 
might believe the number too small. Obviously, we need a national 
and an international “standard day’s work.” While we are in the 
process of getting this, it behooves every manager to work toward 
a standard for his own organization and to cooperate with other 
industries in his community in establishing a standard for his lo- 
cality. 

The best possibility, as I see it, for obtaining an acceptable defi- 
nition of a standard day’s work is through the use of motion 
Picture. films of typical factory operations. If there were a film 
library of hundreds of different operations for which a standard 
rating had been established, these might serve as a bench mark or 
a standard for comparison and checking purposes, as well as for 
training industrial engineers in time study technique. Standard 
data for elements of work as well as for carefully defined motions 
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and combinations of motions also may be used as bench marks, 

At all events, there is real need for progress along the lines 
indicated if a reliable measure of productivity is ever to exist. The 
positions which have been taken in this article may be summarized 
as follows: 


I. 
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There is a definite trend toward establishing a standard 
time for repetitive factory operations, whether a wage in- 
centive system is used or not. 

The use of standard data and standard motion time values 
is the most satisfactory way to set a time standard. How- 
ever, in many kinds of work, the cost of developing such 
data cannot be justified. Therefore, individual stop-watch 
time studies must be used. 

Stop-watch time study and the usé of standard data are 
the only satisfactory methods of establishing time stand- 
ards for wage incentive purposes. 

Performance rating is the most difficult part of time study 
and requires judgment on the part of the person making 
the study. 

Reasonable consistency, within and among companies and 
industries, in time study determinations is a practicable 
goal. 

Industrial engineers can improve their ability to set ac- 
curate and consistent time standards through a systematic 
training program. 

Every manager should cooperate with the industries in his 
locality in making “time study surveys.” He should find 
out how “normal performance” in his plant compares 
with the average in other plants in the community. 
Industry must take the initiative in defining and establish- 
ing an international “standard day’s work.” 
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COST REDUCTION THROUGH..A..CONTROLLED EMPLOYEE 
SUGGESTION PLAN 


by A. A. SULLIVAN, 
Cost Supervisor, Erie Works, General Electric Co., 


ie, Pa. 





An employee suggestion system, aimed at cost reduction and 
making use of both individual and committee effort in an organ- 
ized way, is described in this article. The author sets forth in 
considerable particular the methods employed in processing sug- 
gestions made and reporting savings realized. 





UCH has been said and written about cost reduction but, of 

course, the “proof of the pudding” is what is done about it. 
It might be interesting to look at an actual cost reduction setup 
which has functioned quite well on a high production job. There 
are innumerable methods of attacking the problem of cost reduc- 
tion and it must be recognized that different types of manufacture 
would naturally require different systems or adaptations if the cost 
reduction program were to operate most efficiently. The organiza- 
tion to which the present description is applicable is set up for 
high production and employs approximately 2,300 direct workers. 
The product manufactured consists of a number of machine shop 
parts with very close tolerances, as well as assembly jobs. 


Groups Originating Cost Reduction Suggestions 


The cost reduction program is based on a controlled suggestion 
system with provision for reporting savings on ideas accepted. 
Recognizing that real cost reduction is a team job rather than an 
individual job, five major contributive sources are tapped for this 
purpose. These five groups and their responsibilities in the pro- 
gram are as follows: 


1. Factory Supervision. In order to encourage supervisors to 
contribute their ideas for cost reduction, a special form was 
made out and several copies given to each supervisor, espe- 
cially line foremen. This form provides for an explanation 
of proposed cost reduction projects in such form that each 
can be adequately investigated by the planning or engineering 
departments. The form, when filled out, is given to an es- 
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pecially assigned member of the planning department staff, 
with the duty of following cost reduction. Each idea is re- 
corded so that follow-up can be made and, eventually, when 
investigated, a savings reported or rejection explained, so 
that the ultimate answer on every idea is “yes” or “no.” The 
final answer in each case is given to the cost department for 
the purpose of recording savings accomplished under its 
application. The supervisor suggesting the idea is given 
credit for the saving accomplished. Exhibit 1 shows the 
form used for supervisory suggestions and ideas. 

. Engineering. A list of projected engineering design changes 
or cost reduction suggestions is recorded and followed 
through by an engineer designated by the head of the engi- 
neering department to follow cost reduction from an engi- 
neering standpoint. These are ultimately accepted or re- 
jected and reported to the cost department in either case 
for record purposes. Since the suggestions are for design 
changes, they do not pass through the planning department. 

. Shop Employees’ Suggestion (exclusive of foremen and 
leaders.) The suggestions are followed by a special repre- 
sentative of the planning department and when the sugges- 
tion is accepted, the cost reduction planner reports the final 
answer to the cost department. We pay suggestion awards 
for all adopted ideas which result in a lower cost of our 
product, better working conditions, or an improvement of 
the product. 


Supervisors’ SUGGESTION SHEET 
Planning Head Erie Works 
The operation which in my opinion will contribute the most immediate 
cost improvement in my department is described below : 


Operation 
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4. Motion and Time Analysis. Cost reduction accomplished by 
the motion and time analysis group (time study men) is re- 
ported to the cost reduction planner who, in turn, reports 
these savings to the cost department for formal recording. 

. Working Cost Reduction Committees. This group consti- 
tutes one of the most effective sources of cost reduction. 
The organization of the cost reduction committees is essen- 
tially as follows: 

The factory is divided into sections (departmental). 
The committee for each section consists of the engi- 
neer following that particular part of the production, 
the foreman supervising that department, the planner 
following the planning in that section, as well as a cost 
staff man who acts as secretary for the committee. 
The meetings are held bimonthly. 

The suggestions made are recorded by the secretary 
of the committee and a definite allocation of responsi- 
bility made, depending on whether the suggestion in- 
volves planning, engineering, factory methods, or mate- 
rials. When a project is completed and applied, compu- 
tation of the savings is made by the cost staff, and ar- 
rangement is made for formal reporting. 


Processing Suggestions and Reporting Savings 


The follow through, costwise, of cost reductions from the fore- 
going five groups may be seen from the more detailed description 
and exhibits which follow. After the Supervisors’ Suggestion 
Sheet (Exhibit 1) has been turned in to the especially detailed 
member of the planning department staff, he assigns an item num- 
ber and makes a record of the suggestion on a methods progress 
and change record card which carries the complete story of the 
suggestion up to and after it has been accepted or rejected. This 
record card is shown as Exhibit 2. 

The material, labor, and tool costs are filled in jointly by the 
cost and planning departments. It should be noted that there is 
an interim standard space provided for a temporary “change price” 
until a final “price” has been established. This enables a saving 
to be reported when actually made and further savings can be re- 
ported when the project is finally completed. 

This card is given to the cost department (to the cost man who 
is secretary of the working committees) and after reviewing and 
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POR COGS . Fiuisics cds sche. pudeedcwdead pe ee ee 
Ce NO nos. 4 cbs. ccadls wedi sksdausele New method .............. 
Old standard ........ Estimated standard ........ New standard........ 
Yearly prod. ....... Estimated Direct labor Actual Direct labor 
and matl. yearly saving ....... and matl. yearly 
See 
Tool req. no. ..... Cost factor ...... Total net yearly 
Date of req. ..... Cost of tools ..... Direct lab. and matl. savings...... 
ST DEE a0 50 ntnaos occ at ds-enes bsiGusdsareculs semeeehaenel 
Suggested by : T. S. taken: 
Developed by : Date project completed: 
Exuistr 2 


checking when necessary, the _ vings are reported to management 
by the cost department. How savings are summarized for this 
purpose is illustrated in Exhibit 3. 


Cost Repuction SUMMARY 
Cost reduction January 1949 Unit #1 Unit #2 Unit # 3 
Unit quantities for 1949 ............... 250,000 375,000 180,000 
Details of January cost reduction 
Item No. Description 
2.28 Automatic checking equipment for 


NO WEES 2 ced sccscdsccceusecssd 01 01 01 
8.71 Seam weld instead of spot weld 

GRR icky 4058 cel ecsecéreedepes - - 02 
988 Work simplification (methods & 

ka dadesthatds tnsabaekns te 015 015 015 
4.39 New method wire brush and burr 

SNL. 20. obmnvwe <atidelecashis qdeone .007 .007 - 
5.41 Change to less expensive solder on - - 02 

cr. sccaite henedsewndiebaeshs sc 015 - O15 
Total cost reduction per unit for Janu- — —— — 

GD Sid chdd bs ovesaele cece divinvitee 047 ea. O32ea. 06 @ 


Total cost reduction per unit year to date $.047 ea. O32ea. 06 ec 
Exuurr 3 
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The figures included are illustrative and are shown only to give 
an idea of how the final summary is made. It will be noted that 
the summary gives details of savings, with committee number and 
project number. (2.28 means committee number two and project 
number 28. 


DEPARTMENTAL SAVINGS REPORT 


January 1949 : : : 
Saving (Qty X Unit Saving) 
Item 

Dept. No. Mati. Labor I1.M.E. Total 
112 4.24 Weld cases found in press - 6,000 - 6,000 
114 5.2 Use silver solder wheel... 5,000 10,000 500 15,500 
124 8.24 Automatic oiler on trolleys - - 3,000 3,000 
129 10.30 Reduce size shell plate.... 10,000 - - 10,000 





Total cost reduction by department 15,000 16,000 3,500 34,500 
Exuisit 4 


Another report is made up for management which shows the 
savings by cost increment by departments. This enables the prog- 
ress of each department to be charted and its accomplishments 
noted. One benefit obtained by this charting of progress is the 
fostering of competition among departments and the stimulation to 
greater cost reduction effort. The report referred to results in the 
presentation of data such as is given in Exhibit 4, which may be 
graphically represented over a period of months on the form dis- 
played in Exhibit 5. 


DEPARTMENTAL SAVINGS—GRAPHIC REPRESENTATION 





Dept. 112 Connecting Rods 
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the intention is to have it flow through single points in the planning 
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A Review of the Cost Reduction Setup 
It will have been noted that, whatever the source of a proposal, 
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or, in some cases, engineering, and cost departments, so that 
records are clear-cut and easily followed. A cost reduction report 
is issued each month showing the progress for the month and year 
to date. Savings on suggestions considered practical are calculated 
on the basis of one year’s output. We have found our manage- 
ment very keenly interested in the progress made by each cost re- 
duction group. As there are constant improvements in machines, 
processes, methods, and materials, there is opportunity for con- 
tinual cost reduction in almost all products. It should be here 
noted perhaps that no cost reductions are reported until they are 
in actual operation in the manufacturing department. 

A summary of the flow of cost reduction reporting, which may 
help to further clarify the procedure described in this article 
by showing graphically how cost reduction is regulated to manage- 
ment through the medium of the cost department, is set forth in 
Exhibit 6. 
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The fundamental factor in effective cost reduction, and a factor 
which the cost reduction setup described was planned to make use 
of, is to have everyone in the organization feel that he can con- 
tribute to the cost reduction program. We make a special effort 
to get our people to thoroughly understand that the application of 
cost reduction means an honest and sincere effort toward lowering 
the manufacturing cost of a product in order to better the com- 
petitive position of the company. This means continued employ- 
ment and wages. We also emphasize that cost reduction should 
never mean lowering of wage rates, directly or indirectly, or the 
injection of shoddy material into product. 
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